Jareb and Banker (1998) recently used recombinant immature neurons being less capable of axonal targeting than mature neurons (Ledesma et al., 1999). Herpes viruses to express various basolateral receptors and mutants with well characterized sorting signals (e.g.,
While developmental regulation may explain some of the disparity, Thy1 can be randomly distributed in neu-LDL receptor [LDLR]). As predicted, basolateral proteins all appeared on the somatodendritic surface. Moreover, rons that exhibit strict axonal polarity of another marker, the adhesion molecule L1/Ng-CAM (Winckler et al., for LDLR, the same amino acid residues found to be important for basolateral targeting in MDCK cells were 1999). Thus, L1/Ng-CAM, which possesses a proteinaceous membrane anchor, and Thy1 reach the axonal likewise important for sorting to dendrites. Apical targeting was a different matter. In MDCK cells, elimination domain by distinct mechanisms. However, the mechanistic significance of this observation is far from clear. of basolateral targeting information results in the reversed transport of many proteins to the apical surface.
Thy1 and L1/Ng-CAM might take distinct vesicular routes to the axon, or they might take a single vesicle Presumably, the cryptic carbohydrate-based apical sorting system was revealed in the absence of a dominant but be differentially retained after their arrival. For example, the cytoplasmic tail of L1/Ng-CAM contains an anbasolateral signal. In hippocampal neurons, however, the mutant LDLRs were expressed equally at the axonal kyrin-binding motif that might result in axonal retention. (Mellman, 1996) . between membrane proteins and extracellular matrix The Endocytic System as a Sorting Station: components may ensure proper localization of some Direct versus Indirect Delivery membrane proteins. Perhaps more striking, however, As mentioned earlier, the endosomal system plays a cruare the connections between membrane proteins and cial role as a sorting station in epithelial cells, to maintain cytoskeletal elements. Voltage-gated sodium channels polarity in the face of continued endocytosis and recy- least two proteins normally associated with endocytosis Neurons in culture do not appear to engage in cell-cell via clathrin-coated vesicles: dynamin I and amphiphysin contacts that could result in the construction of a tight II. Conceivably, these proteins belie endocytic activity junction between axon and cell body, yet they clearly at the initial segment whose purpose might be to interestablished biochemically distinct axonal and somatonalize hapless proteins that diffuse into the fence and dendritic domains. While endocytosis and transcytosis return them to their domains of origin. Were such a may serve to retrieve incorrectly localized components, correction mechanism not to exist, the initial segment it would seem that such a mechanism would be insuffiwould become a black hole that might eventually accucient to cope with the rate of randomization that would ensue were axonal and somatodendritic components mulate all axonal and somatodendritic proteins. taining polarity seems clear, it is tempting to suggest that it may also be a critical determining factor in generating polarity. By providing a barrier to diffusion, construction of the initial segment molecular fence would provide the means by which a developing neuron can build upon an ability to sort axonal and somatodendritic components to stabilize the morphogenesis of biochemical distinct plasma membrane domains.
